INTRODUCTION
Common vetch (Vicia sativa L.) has a greater yield potential than other vetch species, especially when autumn-sown. Winter killing has been a major problem for the Trakya region of Turkey; therefore, winter hardiness is one of the most important characteristics for successful vetch production in this region. Although Hungarian vetch (Vicia pannonica Crantz.) has a lower yield under favorable conditions than common vetch, it is a suitable vetch species for greater cold resistance, down to -19°C. Hungarian vetch can be used as a forage crop in a mixture of grains or alone, or dried and used as silage (Kendir, 1999; Klages, 1928 The environmental factors that affect the performance of genotypes change depends on regions and years. Interaction between genotype and environment reduces the association between phenotypic and genotypic values. It might also cause poor performance of genotypes for selection from one environment to another (Sabanci, 1996; Bilgin and Korkut, 2000; Toker, 2004) . The response of genotypes to different environments is defined as genotype × environment interaction (Beyene et al., 2011; Sabanci, 1997) . Therefore, genotype × environment interactions is important in determining adaptation and stability of new genotypes (Sabanci, 1996) . The development of stable vetch cultivars with good adaptation and high yield would greatly contribute to increased feed supply for livestock. Genotype × environment interaction was studied by several researchers in some vetch species (Sabanci, 1996; Berger et The experiments were conducted at 3 locations with different climate and soil characteristics in Trakya region of Turkey during two consecutive growing years (2002-2003 and 2003-2004) Trakya region is a peninsula, and the central part of Trakya region is under the effect of continental climate, along with Mediterranean climate and Black Sea climate. In the region, summer was dry and hot while winter was chilly and rainy. The average temperatures for the two growing periods were 10.77 and 11.11°C, 9.83 and 10.17°C and 9.37 and 9.62°C in Tekirdag, Hayrabolu and Kirklareli, respectively. Precipitation in the same order was 508.0 and 598.6 mm, 486.8 and 486.9 mm, and 548.6 and 429.6 mm during the 2002-2003 and 2003-2004 growing periods, respectively (Table 1 and Soil of the experiment field at Tekirdag location was clay loam structure with organic matter content of 1.42%, which was considered to be low, and pH was neutral (7.0). Soils for Hayrabolu and Kirklareli locations were clay and light alkaline, with low organic matter (1.5 and 1.62%, respectively) in both locations. Phosphorus was moderate and potassium was at a high level in all locations.
At each location, the field experiment was arranged in a randomised complete block design with three replications. In this research, data for herbage yield, dry matter yield and seed yield were recorded for each experimental plot. Forage harvest was made when the first pod formed. Dry matter yield was calculated after drying a sample of 500 g forage in an oven at 78°C for 48 h. Seed harvest was made after the grain filling period when 4 or 5 pods turned brown on the plant.
Data from this research were evaluated statistically using MSTAT version 3.00/EM statistical computer package software. After the combined variance analysis, the homogeneity of variance was tested with Bartlett Chisquare method and variance was found as homogeneous. The two stability parameters calculated were the regression coefficient (bi) and deviation from regression (S 2 d). A stable genotype is above the general average yield. Regression coefficient of a stable genotype is equal to 1, and deviation from regression is 0 or close to 0. Those genotypes with regression coefficient >1 would be more adapted to favourable environmental conditions, those with regression coefficient <1 would be adapted to unfavourable environmental conditions (Finlay and Wilkinson, 1963; Eberthart and Russel, 1966) . Confidence limits were determined with a probability of 1%. These were determined using Confidence limits= ± t.Sx.
RESULTS AND DISCUSSION
Results of analysis of variance for herbage yield, dry matter yield and seed yield of Hungarian vetch genotypes are given in Table 3 . Differences between the genotypes and environments were statistically found at P<0.01 for herbage, dry matter, and seed yield. Genotype x environment interactions were also significant (P<0.01) for this study (Table 3) . Since genotype × environment interactions were significant, stability analysis was performed and values using 2 different stability parameters were estimated. Estimates of stability parameters (b i and S 2 d) and mean values of yields for herbage yield (kg/ha), dry matter yield (kg/ha), and seed yield (kg/ha) of Hungarian vetch genotypes are shown in Table 4 .
Herbage yield
The genotype × environment interaction was highly statistically significant (P<0.01) for herbage yield of Hungarian vetch genotypes (Table 3) . In this study, values for regression coefficient (b i ) ranged from 0.85 to 1.09 for herbage yield (Table  4) . Genotype 47.2 with b i <1 and low herbage yield adapted poorly to unfavourable environments (Figure 1) . The genotypes 56.3 and 84.1 with regression coefficient higher than 1 (b i >1) had high yield performance and adapted to a high potential environment. Genotype 47.1 with b i <1 and high herbage yield was considered a genotype adapting better to unfavourable yield conditions. Genotype 42.1 with b i >1 and low yield adapted to special environments for herbage yield (Figure 1 ).
Dry matter yield
Analysis of variance revealed that genotype × environment interaction was statistically significant (P<0.01) for dry matter yield (Table 3) . Similarly, Yucel et al. (2009) found significant genotype × environment interaction in some vetch species for dry matter yield. Table 4 shows that the regression coefficient (b i ) ranged from 0.88 to 1.18 for dry matter yield. Egebeyazı could be considered widely adapted with regression coefficient for dry matter yield b i values equal to 1 and small deviation from regression (S 2 d). However, the genotype had below average performance for dry matter yield (Table 3) . So, the genotype was poorly adapted for all environments in the region (Figure 2 ). In contrast, genotype 56.3 with b i >1 and high yield was regarded as sensitive to environment changes for dry matter yield. The genotype can be recommended for cultivation under favourable conditions. Genotype 47.1 with b i <1 and high herbage yield was determined as adapting better in unfavourable environments. However, genotype 47.2 having b i <1 and low dry matter yield adapted poorly to unfavourable environmental conditions. Genotypes 42.1 and 84.1 were determined to be the most stable genotypes with b i values equal to 1 and a small deviation from regression for dry matter yield (Figure 2 ).
Seed yield
The genotype x environment interaction was statistically highly significant (P<0.01) for seed yield (Table 3) . Similar results were reported by other researchers (Sabanci, 1996; Albayrak et al., 2005; Acikgöz et al., 2009; Orak and Nizam, 2009) . For example, genotype x environment interaction of seven common vetch genotypes was found to be significant for seed yield at three locations for two years. Similarly, Albayrak et al. (2005) stated that significant differences between genotype x environment were determined for seed yield of common vetch genotypes. Regression coefficient (b i ) for seed yield ranged from 0.58 to 1.52. Genotypes 56.3, 47.2, and Egebeyazi had high seed yield with regression coefficients 1.52, 1.07, and 1.39, respectively (Table 4) . Due to greater value of regression coefficient (b i >1), 56.3 and Egebeyazi are expected to give good yield under favourable environmental conditions. Genotypes 84.1, 42.1, and 47.1 having low seed 
Environment conditions and performance of genotypes
Climatic and soil conditions were more suitable in Tekirdag and Hayrabolu locations than in Kirklareli. Tekirdag and Hayrabolu were the most similar locations for temperature, soil structure, and altitude. Kirklareli location had higher altitude, lower temperature, and unfavourable soil conditions compared to the other two locations. For these reasons, Tekirdag and Hayrabolu could be defined as favourable conditions for Hungarian vetch; Kirklareli could be defined as an unfavourable location. In light of this evaluation, herbage yields of genotypes 56.3 and 84.1 were highest in Tekirdag and Hayrabolu locations defined as having favourable conditions. Genotype 56.3 and Egebeyazi performed better than other genotypes in Kirklareli, defined as an unfavourable condition. Genotype 56.3 gave the highest dry matter yield in Tekirdag and Hayrabolu locations. In the same way, genotype 47.1 had the highest dry matter yield in unfavourable conditions at the Kirklareli location. Genotype 56.3 and Egebeyazi had the highest seed yield in favourable conditions at Tekirdag and Hayrabolu locations.
Conclusion
The results showed that there were significant genotype x environment interactions for herbage yield, dry matter yield and seed yield of Hungarian vetch genotypes. Stability analysis indicated that genotypes 56.3 and 84.1 were best genotypes in favourable conditions, unlike genotype 47.1, which adapted to unfavourable environmental conditions for herbage yield. Genotypes 84.1 and 42.1 were the most stable genotypes for dry matter yield. At the same time, genotype 56.3 adapted in favourable conditions and genotype 47.1 was the best genotype in unfavourable environments for dry matter yield. When considering seed yield, genotype 47.2 was most stable in all environments. Genotype 56.3 also was the best genotype in favourable conditions for seed yield.
Hungarian vetch genotype 56.3 can be grown successfully in Trakya region of Turkey because of both high forage and seed yield, and its stability in terms of herbage yield. It might be said that genotype 47.1 may adapt well to unfavourable conditions of the region in terms of high yield and low regression coefficient.
